IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of 

MacLEAN et al Atty. Ref.: 620-73 

Serial No. 08/776,350 Group: 1642 

Filed: April 18,1997 Examiner: Ungar 

For: TREATMENT OF CANCER USING HSV MUTANT 



Assistant Commissioner for Patents 
Washington, DC 20231 

Sir: 

RULE 132 DECLARATION 

I, Garth Cruickshank, Ph.D., FRCS, hereby declare: 

1) I am a Professor of Neurosurgery at University Hospital Birmingham, 
Edgbaston, Birmingham, B15 2TH; 

( 

2) My special interests special interests are tumours and vascular abnormalities 
of the brain. A copy of my professional resume is attached. 

3) I have reviewed the above-identified application, including the claims, and the 
cited art. as further discussed below. 
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4) I have read and understood U.S. patent no. 5.535.096 and the Office Actions 
dated 22 September 2000 and 5 April 2001 and offer the following comments relating to 
the reference in U.S. patent no. 5,585.096 to the treatment of melanoma cells. 

5) I believe that a person of ordinary skill in the art working in the neuro science 
field in 1994 would not have concluded from the details provided in U.S. patent no. 
5,535.096 that extracranial human melanoma were treatable by use of HSV which 
contains a deficiency in the y34.5 and ribonucleotide reductase genes. 

6) It is not disputed that the production of an avirulent strain of HSV having a 
modification such as a deletion in the y34.5gene was possible in 1994. However, the 
application of an avirulent HSV strain to the treatment of neoplastic cells was not 
considered realistic. 

7) It has been known for a considerable time that HSV inhabits cells of the 
nervous system. Thus, it may have been considered reasonable that avirulent strains of 
HSV could have been used to inhabit diseased nervous system cells following the 
replication of the virus. 

8) U.S. patent no. 5.585,096 provides experimental evidence supporting the view 
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that avirulent HSV strains can be used to treat abnormal neuronal cells. In fact the 
patent illustrates the use of a replication competent HSV vector with defective 
expression of the y34.5 and the ribonucleotide reductase gene in the treatment of 
pnmary brain tumours. The patent exemplifies the use of an avirulent strain of HSV on 
human brain tumours and human glioma. 

9) The results provided in U.S. patent no. 5.585.096 show that the avirulent 
strain of HSV may have been effective at killing tumours of a neuronal origin. There is 
data however provided in the patent and no supporting evidence referred to to 
oport the contention that the avirulent HSV strain could have been used in the same 



no 
su 



way to kill tumour cells of a non-neuronai origin. 

10) I note that the patent makes reference to intracranial melanoma. However it 
seems to me that one of ordinary skill in the art would have appreciated that the 
inclusion of intracranial melanoma in the list of tumour cells provided in column 3 lines 
4S to 53, for example, of the patent is more of a catch-all list of what might be hoped-for 
rather than a reasoned claim that usefully had envisaged a specific, credible 
extracranial application, particularly as the main thrust of the patent is aimed at brain 
tumours, and no examples of other sorts of tumours are given. On the basis of this 
alone. ! do not believe that people of ordinary skill in the art working in this field in 1994 
would have accepted or expected that evidence of treatment of neuronal tumours could 
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have pre-supposed the same ievei of success in the treatment of non-neuronai 
tumours. 

1 1) It was well known in 1994 that wild type virus had cell type and cell cycle 
specific activity which would imply that failure of replicative cytotoxicity might well occur 
in some cells. The fact that only a limited type of ceil selection even for neuronal 
tumours was described in U.S. patent no. 5,585,096 implies that the cytotoxic process 
ascribed to the double mutant vector, failed in some cell types. This again supports the 
view thai such aviruient HSV mutants couid not have been reasonably expected to 
work in the suggested list of cell types on the basis of existing practical methodology at 
the time. 

12) It is not evident to me that a convincing argument has been made by U.S. 
patent no. 5,535,096 for extending the principle of replicative cytotoxicity to such a wide 
variety of non-neuro cell types based on the presented cell response quoted in the 
patent. Even the extracranial, subcutaneous xenografis were performed using human 
glioma cell line U-87MG, and no other cell lines. 

13) I do not believe any evidence has been provided in U.S. patent no. 
5,585,096 that would have persuaded an ordinariiy skilled worker in this field in 19S4 
that such virulent strains of HSV could be successfully used to treat tumours of a non- 
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neuronal origin, particularly given that it was known that HSV was cell specific and cell 
cycle specific and was known to selectively inhabit neuronal cells. 

14) I declare further that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that^ch willful false statements 




Garth Cruickshank, Ph.D.. FRCS 




CURRICULUM VITAE 
OF 

GARTH STUART CRUICK3HANK 
BSc, PhD, MBBS, FRCS(Ed), FRCS(Eng), FRCS(SN) 

PROFESSOR OF NEUROSURGERY 
ACADEMIC DEPARTMENT OF NEUROSURGERY 
CLINICAL NEURO SCIENCE 
QUEEN ttLlZtAJBtfili iiuoriiAJ. 
and 

UNIVERSITY OF BIRMINGHAM 
EDGBASTON 
BIRMINGHAM 



PERSONAL 
Bora: 



24 January 1931 



Present appointment: 

^997 _ Professor of Neurosurgery Academic Department of 

Neurosurgery University of Birmingham 
Honorary- Consultant: Neurosurgeon University Hospital 
Birmingham NHS Trust 

Previous appointment: 

[994 . 1997 Senior Lecturer and Honorary Consultant Neurosurgeon 

Institute of Neurological Sciences Glasgow 



NHS ACTIVITY 

In Glasgow (Senior Lecturer) 1994 - 1997 

Introduction of IT policy, leading to integration of neurosciences with ?Ab ana all 

Lab services. . . 

r _. ^ M ail ^ cr ^nr^ TT Hinical database svstem for complete acuvit> 

analysis. 

Chairman of R&D Committee. 
In West Midlands 1997 - 

Cancer Site Leader Neuro- oncology - involves weekly additional meetings to 
consider audit programmes and supervision of service., research and quality 
control. 

Audit Committee. 

Development of Head Injury Management Strategy for the Trust. 
Development of Stereotactic Radiosurgery and Steering Committee - 1 am 
responsible for this programme and run fortnightly planning meetings and 
monthly project meetings. I shall introduce Conformal treatment this year. 
BHA (Head Injury policy and conference April 1998). 

Development of new care pathways and networks for support of "new hospital 

Formation of Trauma Group between Selly Oak Hospital and Queen Elizabeth 
Hospital. 



NHS REGIONAL ACTIVITY 

HST committee in Neurosurgery and frequent member of AACs for SHO, Registrar 

and now SpR acDointments in the W est Midlands and UK. 

Regional Neuro-oncoiogy Database College trainer in Neurosurgery for Audit. 

Member of Cancer Appraisal Assessment Team (3 occasions). 

Head Tnjurv - introduction of guidelines to District General Hospital (6 occasions). 

Scottish Audit Trauma Group (STAG) member 1995-1997. Exam inin g the ^ 

provision and analysis of acute services. This formed the basis ot the Scorasn 

Acute Services review. 



AT NATIONAL XN-D nrrEP WATTONAL LEVEL 

MRC Brain Tumour Working Group (3 times per year and completion and 
submission of policy document and protocols). 

Cochrane ^^^^^^^ (NovaruS ) (HSVtk trial) - 2 visits 

^dTmte^st-^ ;S analysis of ^centre tr* data in gene therapy 

(HSVtki 1996-1999. _ 

Co-editor of British Journal oi N eurosurgery 1 998 - 

Advisor to United Kingdom Brain Tumour Association 1998 - 

At the nationalise! I have been involved in various courses to do with the 

VnSalist Neurosur-cal exam and have taught on the Glaxo Wellcome 

gSS^Se at Queen Square and at the Royal Society ot Medicine 

f^en^uT&tures of an educational nature to the Bnnsh AsWdonof 
Neurolo^cal Nurses National Association of Theatre Nurses. Kings CoUege lecture 
cour antabrold a L Humboldt University of Berlin, the Chinese University . 
S Honing a^d the Boston Medical Imaging Centre at Harvard University. 
?2 Tan iSS^peaker at the 1998 National Association of Fund Holding 

rhSbeenWvS^ patient awareness teaching, carer teaching for 
Headway and the United Kingdom Erain Tumour Association. 

4* Congress Eurooean Federation of Neurological Sciences 1999. 
~;TvV ^TtP^i r*„« of Phvsicians Working Party 1997 on 'the Care ot 
P^nts ^ MauSant GHorna. This has established die criteria for the 
provision of a quality service to tiiese P^ents.^ 
UK Cancer Co-ordinating Comiiii^ee v j^~~,. 

SSSSS- Disorders of ciic Nervous 

System. 

UNIVERSITY ADMINl^^ATTVE WORK 

Neurosciences Management Committee. 
Neurosciences Consortium* ^ 

sZr Academic appointments **. UMr of Glasgow 
1993, Nottingham 1998, Manchester 199S, London 1*9/, i99o. 



RESEARCH ACTIVITIES 

Co-holder of MRC grant with Professor Brown and Dr Rampling in Glasgow 1997- 
199^ Tnls involvef a novel trial of mutant HSV 1 ia the direct treannent of 
■^II 'Tial m-ou-s «as involved considerable negotiation with GTAC and MCA. 
Tie iTgen^ertoy of its type in the world and the Srst using gene dierapy 

C^S2S^S£ ot^C coUaborauve Group with Professor David Kerr. 

and . 

HI : S u;eno^ Pans, "involves the development of new high resolution Multiwire 
Gamma Camera systems to enable real-time image *«^f^^ ^ 
Co-holder of British Brain and Spine Foundauon award for David ^oper 
Aneurysm Study Scotland. 
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Co-holder of CPSRC aware with. Professor Derek Beynon and Dr Nick James to 

investigate gamma holography (May 1999 onwards*. 

r ocal Research Director of MRC ISAT GDC coiling cnal. 

t ocal Research Director of STICK intracranial haeraatoma mat 

Main research interests: Neuro-oncciog> . •_-sne inerapv, ^n<xge w u*™. 

and Boron Neutron Capture. Review approximately 4 papers per merits. 



TEACHING ACTIVITIES 

In Scotland as Senior Lecturer 1994-1997 I was actively involved in the 
introduction of the New Undergraduate Medical Curriculum in Glasgow geared 
solely on a problem based approach to learning. 
President of the Cbirursia Medica (GUI 1996- 1997. 

West Midlands Higher Neurosurgical Training Committee 1997 -. Lecturer on 
Regional. National and International Courses for trainees in Neurosurgery. 
Joint and sole supervisor for Research Degrees. 

In addition to year 1 . 2 and 4 teaching (lectures and bedside) I have been involved 
in vear 4 project development, yesr 3 tutorials and teaching. 

- : , , : . .,,._u_ ,nj».tc 3 nH nn st-sraduates over the 

Organised ana piacea a numbei ui visits 3^-«.-a — r- aL s- 

last year and been responsible for the content of their experience. 

nvror 4TT/-1KJC TO TTTP. T.AST FTVE Y EARS 



1 RamplingRP, Cruickshank GS. Lws A, Hemingway A. Workman P. Direct 

measurement 01 Po'^ oistxiDunon ana oiorcuucu-e ^;u.vS ^ °" 
brain tumours. Int. J.Radiat.OncoLBiolPhys 1994;29:427-431 
First accepted confirmation of hypoxic nature of glial tumours and its significance 
for tumour therapeutic resistance. 

McKieEA Maclean AR. Cruickshank GS, Lewis AD, et al. Selective in vitro 

~L i; Ju^, ,n r , s rrrne i M4SV-U ICP34.5 null mutants in primary 

replication ui neipes *vr^ - >--*-' * . . 

human CNS tumours - evaluation of a potentially effective clinical therapy. 

Br J Cancer 1996;74:745-752. 

First evidence thai mutant replication competent Herpes nrus could .nil Human 
Brain Tumours. 

3. Rarnpling R, Cruickshank G, Maclean A & Brown M. Therapeutic replication- 
competent hemes virus. Nature Medicine 1998:4: 133. 

First ever publication of clinical use of replication competent mutant tisv in trie 
clinical situation. 

J. Brada R, Cruickshank G. Radiosurgery for brain rumours - Triurnph of 
marketing over evidence based medicine. British Medical Journal 1999;3is. * u. 



RECENT PUBLICATION 

A Phase 1 studv of intratumoural injection with RL1 null mutant herpes simplex 

TJ SV 1 " 1 6 -vpe 1 into recurrent malignant glioma. Rampkng R, 
Cmickshank C-. Paoanastassiou V, Nicol J, Hadley D, Petty R, Harland J, Mcfue 
E. Mabbs R. McLean A. Brown M. Nacure Medicine 1999. 
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PERSONAL STATEMENT 

Sin« W lessor ^^f^T^^iL 

sucsiarmai u-aprc-.erne... ^ „ ur , ber 5 of ooeriC0 „ s from 1.300 to 

«d -ought up-to-date and ~e have ,nrrocu==d 
»ch as image suided surgery to enhance dus process [ 

introduction or stereot*cti. ra ^ cs h^i ' H _ ltb Authoritv and the Trust to 

SX 1 ^" ^^ssp^ * «- ^ * ^ **** 

to our regional neurosurgical umc. 

v „ search interest is in aeuronancolosy. particularly in ^ 

?f:!~k. ^-oncolocv and developed specific out-patient cnnics p*u=^ 

" v """" ~, Hicscinlinarv working to ensure appropriate can--w 

TLfS^S& tachnW for the management ofbram 
appraisal .status T ^^^.^^^ as weU ^ provid ing important 
tumours ^^s^^_^-;j— "^7^;;,, p^^^e. Using the above 

development of new treatments ^^^^ . neurosurgeon co 

tumours. 

lr f , n .H Qna i i r -el t have been heavilv involved in the development and audit 
At the rational le*e 1 - na . - dIamthe onW neurosurgeon in the 

strategies concerned with ^ e T P l ^^'i^l )V ^visorv : Committee for the use 

Research Council and the Chapman ot die • ^au* Re*^ -o-- ^ ^ 

international trial looldng at retroviral navuc ^^^^^^J^ 

documentation to NICE on stereotactic radiosurgery. 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of 

MacLEAN at ai Atry. Ref.: 620-73 

Serial No, 08/776,360 Group: 1642 

Filed: April 1 8 f 1 997 Examiner: Ungar 

For TREATMENT OF CANCER USING HSV MUTANT 



Assistant Commissioner for Patents 
Washington, DC 20231 

Sir: 

DECLARATION OF DEPOSITED MATERIALS 

As an authorized representative, and on the Instructions of, The University Court of the University 
of Glasgow. . University Avenue. Glasgow, G12 8QQ, United Kingdom, the assignee of U.S. Parent No. 
6,040,169, an assignee of the above-Identified application, and the owner of strain HSV 1716, which was 
deposited with the ECACC PHLC Center for Applied Microbiology and Research, Porton Down, 
Salisbury. Wilts. SP4 PJG united Kingdom on January 28, 1992, which was assigned the Accession No. 
V92012603, ! declare and state as follows: 

The University Court of the University of Glasgow is the owner of the following deposited 
biologloal material identified and referred to in the specification of this application and on the 
attached deposit receipt, international form, under the terms of the Budapest Treaty (hereinafter 
"the deposit"). 

Accession No, Depositor's Reference ' D 9t e- Deposed 

V92012803 HSV 1716 . January 28, 1992 

The deposited biological maierial identified above was m*de by WMRC Virology Unit institute 
of Virology. Church Street, Glasgow G11 5JR. and assigned to The University Court of the 
University of Glasgow (hereinafter "the depositor) on j>9.June 1999 As the deposit has be n 
deposited and accepted under the terms of the Budapest Treaty on the Int rnational Recognition 
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of the Deposit of Microorganisms I rthe Purp s s of Patent Procedure, the filing of a viability 
statement Is believed to be unn cessary [37 C.F.R. 1. 807(b)]. A copy of th original Viability 
Statement issued to the MRC pursuant to Rule 10.2 by the International Deposit Authority Is also 
attached however. 



enforceable life of any patent issuing from this application or for a period of 5 years after the date 
of the mo9t recent request for the furnishing of a sample of the deposited material, whichever is 
longest. 

• The deposit will be replaced should it become contaminated or no longer viable. 

• Subject to 37 C.F.R. § 1 .808(b), all restrictions imposed by the depositor on the availability ro the 
public of the deposited material will be irrevocably removed upon the granting ol a patent Issuing 
from the above-Identified patent application. 

• Access to the deposited materiai is permitted during the pendency of the above-Identified patent 
application to one determined by the Commissioner of Patents and Trademarks ro be so entitled 
under 37 C,F R. § 1.14 and 35 U.S.C. § 122. 

I funhar declare thai all statements made herein of my own knowledge are true and that al! 
statement made on information and belief are believed to be true; and further that these statements were 
made with the knowledge that willful faise aiaiements and the like so made are punishable by fine or 
imprisonment, or both, under Section 101 of Title 18 of Ihe Unired States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issuing thereon. 



The deposit will be maintained for a period of 30 years from the date of deposit or for the 



(Print Name) Kevin Cullen 
(Print Title) Deputy Director , Business Development 



By (signature) lf(U5> — 




Date: 



-2- 
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BDflAFttS* THXATY ON Tffi iNTEaNATXOUAL 

aEcoaixrxcw or ms deposit or mcnoxauasMs 

FOA TUB* PURPOSES or PATENT PROOCDtM 



1 MFC Virology Ihtt 

^11"^ V^XLIT* STATEMENT 

2^ pursuant to Rule XQ.2 by tho 

GM 5JR INTERNATIOKAL DEPQSIT1UY ATPCH0R2TY 

identified on tho following p*ye 



AKE AND ADDRESS OP TKt PARTY 
WHOM TUB VI A»JL2TY ST ATE MI NT 

IS ISSUED 



DEPOSITOR 



le: MRC Virology Ihit 

rois; Institute of YiraL^r 
Chjrcn Street 
Glass* Gil £)R 



XX- XDEKTXriCAHON OP THE MXCAOO»GAMX£K 



Accession nuaber jivtn by the 
IMTBRNATIOMAL OEP0.SITAILY ADTflOJUTY: 

V92012E03 

Date af th* dopojit or of tho trmnofoxr 

28.01.92 



VT ABILITY STATEMENT 



virility of the aicraotrganiam identified under XX above vu tooted 

°- that date, £&ltf jaier00r9ani.ro 

3 

] vXiblc 
3 



I 



no longer viable 



llT**h ° € "V* 1 *" 1 ' 1 dopocic or, whex. a n .w depo.it or * tr^tor h« ben* 

ad>, the aoGt rncnnt relov^t d*co (dnce of the new deposit or date o£ the transfer J . 



n the c«* c referred to in Rule i0.2UMli) *nd (lii) , reUr to the mo*t roconc -i.bili 



ack with « croat tho applicable box. 



(first pa 9 «l 



MRC Virology Chit 
Ihstltufce of Viralxagr 
Ourcn Street 

Gil 5JH 



mam* amp xnomeas 

or depositor | 



XNTCUUTX0JU& raft* 



nsccxrr xu tub case or am quojjujl ddosit 
iioucd puciuanc co Rule 7,1 fay the 

IKtUWfcTlOMAt DEPOSIT**! AimtOftXTl 
IdutUiad ac tfir boctc^ of t»l» p*4« 



ibwr*TFT04Trcw or tub kxcaoo*c**isx 



Identification r«ttrtnci gi*nn by tn« 
OCPQSXTOft; 

HSV1 1716 



Acc*33ion number v.ftv*n by eh« 



J i- sciwruir: oucxmxaM and/oh pftoporo taxoxovic dksiohatioii 



Th* sicroorganiss Idaatiflad undor X at»w« VBC 
f X 1 • «l«ntl£lc description 
I J • p*apa*»4 tuanuic dealaffAtioa] 
{Kar* with « cion •her* applicable) 



acoonoanlad by: 



til. WCIFT AMD ACCCPTAXCI 



Tbi» International Depositary Authority accepo th< «lc< aor 9 ini*« Ide-tiei.d under I *r»u t , 
wblc* va« received by Lt on 28,01-92 •** th« original deposit 1 



IV. AfiCKXFT OF AJTOOCSr rt)U CQKVinSXOM 



TK« mlcroorgini-* identified Wee J abotf . r . ce ivad by Uii 2»t.«n« clonal 
ftepoolfcary AutWUy on ,d.ta of the origin*! deposit) ibd 

» <-*<Jueat to convert tH« original deposit co a aepoait under the Hudapaat Treaty 
vat racal-ad t»y it on (data of icc.lpt of r.qu Q at for oon^ 



conversion) 



v. iWTTOfATlONAi acpDsrriuor authority 



•fame: DT Alan Ibylc, QjraCOr. SCflO: Jle»«u«f.| of p«rio«(M h.vino cb. po-r 

FHLS Centre TOT Applied MCTOtiiolC^ to repraiane the Int4inat lon.L Depositary 

& fesaarch, Fbrtcn Doui, authority jJ^Mj**" 1 *** o«icui<«jr 

Addrcaa; ^Lisbury, Wilts. CJG U( D a C a: 17 (Wcfr^§92 



tfhnra Auxr 4.4(d) appli.c. sue* d»te is the ditv on wblch cfta atam* of Utarwtlo^l depositary 
authoilej vaa acquired. * 



Porw mr/i (aol 



• P*9e> 



•■I 



P*9e 25 




INTERNATIONAL, DEPOSITARY AUTHORITY 



no: 



- Alan Doyle, Curator, ECACC 
ire *c : 

5 Qentne fbr Applied Wcrabiolog/ 4 flesearcn 
ton fcwi, Sa l ls fcury. Wilts. 3P<t~QJC, U.K. 



Signature (s) of parson (5 I ha^lna the power 
Co represent the rn com at tonal Depositary 
Authority or or authorized oificiaKsi- 



17 March 1992 



Fill in if trie information nas been requested ar.b if the results oC the use w C re neoAfci^. 



w (second «nd Xart p«<rc> 
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